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I UUXO J 

First, a liquid crystal display device 10 having two pieces 
of visual angle information will be described for simplicity. In 
the liquid crystal display device 10 of the liquid crystal display 
apparatus of the present embodiment, as shown in Fig. 3, a 
transparent electrode 7 is formed inside one of a pair of glass 
substrates 6, and a pair of transparent electrodes 71 and 72 are 
formed inside the other glass substrate 6 with a separation in 
the middle of them. Further, orientation films 8, 81, and 82 are 
provided on inner surfaces of the respective transparent 
electrodes 7, 71, and 72, and a liquid crystal material 41 is 
charged between the orientation films 8,81, and 82 . In the liquid 
crystal material 41, as schematically shown in Fig. 3, liquid 
crystal molecules 4 reside at a predetermined tilt. The liquid 
crystal display device 10 is formed with a pair of domains 91 and 
92 which are associated with the transparent electrodes 71 and 
72 and the orientation films 81 and 82 and which have visual angle 
characteristics in directions different from each other as shown 
in Fig. 3. The orientation films 8, 81, and 82 are oriented to 
obtain the visual angle characteristics shown in Fig. 4 in each 
of the domains 91 and 92 of the liquid crystal display device 10. 
[0017] 

In a liquid crystal display part 17 of the present embodiment , 
as shown in Fig. 5, A-output pixels constituted by the domain 91 
and B-output pixels constituted by the domain 92 may be provided 
on alternate lines (Fig. 5(a) ) , or the A- and B-output pixels may 
alternatively be provided on one image line alternately ( Fig . 5(b)). 
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Further, any appropriate configuration other than that described 
above may be chosen for the liquid crystal display device 10. 
Referring to selection of lines when driving the liquid crystal, 
A-output pixels and B-output pixels which are adjacent to each 
other may be simultaneously selected to achieve a scan time that 
allows the pixels to be displayed in a field period of existing 
TV signals. While Figs. 5 are illustrations associated with 
matrix methods, the invention may be applied to the active matrix 
driving method and to any other method as long as it allows liquid 
crystal representation without any problem. 
[0018] 

As shown in Fig. 6, the liquid crystal display apparatus of 
the present embodiment photographs a subject 11 with a pair of 
cameras 12 and 13 capable of reproducing visual angles of eyes 
19 of a person and acquires image pickup signals from the cameras 
12 and 13 through signal lines 14 and 15 . The image pickup signals 
are converted by a liquid crystal driving circuit 16 into image 
signals for liquid crystal representation which are in turn 
displayed on the liquid crystal display part 17. In the liquid 
crystal display part 17, as shown in Figs. 5(a) and 5(b) , adjoining 
A-output pixels and B-output pixels of the liquid crystal display 
device 10 are provided with visual angle characteristics different 
from each other. 
[0019] 

As a result, images in two directions (images from the cameras 
12 and 13 in Fig. 6) can be output from the liquid crystal display 
part 17 which has two types of output characteristics provided 
by the A-output pixels and B-output pixels. The driving voltage 
of the liquid crystal display device 10 is set, for example, to 
satisfy V/Vq = 1.45 such that A-output pixels and B-output pixels 
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are in optimum states in compliance with the visual angle 
directions of the eyes of the person, thereby emphasizing 
dependence on the visual angles. Then, an image formed by the 
A-output pixels and an image formed by the B-output pixels which 
are different from each other are input to the eyes of the person 
from the liquid crystal display part 17 constituted by a matrix 
of the liquid crystal display devices 10 having output light 
characteristics as shown in Fig. 4. Dependence on visual angles 
as shown in Fig, 4 may be decided on a completely selective basis 
through application of a voltage, as shown in Fig. 2. It is not 
essential that the strength of the left and right images is 
symmetric . 

[0025] 

A second embodiment of a stereoscopic liquid crystal display 
apparatus according to the invention will now be described based 
on Fig. 7. The following description will refer to changes made 
to the above-described embodiment only. As shown in Fig. 7(a), 
the present embodiment shows a liquid crystal display device 10 
in which an auxiliary electrode 73 is formed around a main electrode 
74. As a result, the orientation of liquid crystals can be 
distorted by changing the magnitudes of the voltages of the main 
electrode 74 and the auxiliary electrode 73 to control disclination 
and to control an applied voltage. Similarly, as shown in Fig. 
7(b), split electrodes 75, 76, and 77 may be formed to perform 
control of a relationship between relative magnitudes of applied 
voltages, and so on. 
[0026] 

The visual angle characteristics of liquid crystals in each 
of the domains 91 and 92 associated with the orientation films 
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81 and 82 of the above -de scribed liquid crystal display part 17 
may be controlled to be emphasized in a certain direction in 
alternate field or frame periods of an image signal as seen on 
the above-described A- and B-output pixels, thereby switching the 
distribution of optical intensity of the liquid crystal display 
part 17. 

FIG. 2 
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FIG. 3 
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FIG. 5 
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